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Abstract. Background. In cases of severe, extensive burns, the compensatory hemocoagulation mechanisms are
disrupted, triggering processes of microcoagulation, and hemostasis disorders take the form of disseminated intravas-
cular coagulation (DIC). Evidence collection. A retrospective literature review was conducted using a spatial-vector
descriptive model, supplemented by a manual selection of the articles cited therein. A total of 36 contemporary
sources published within the last 10 years were selected, of which 88.9 % were published within the last 5 years.
Evidence synthesis. The fibrinolytic system plays a vital role in maintaining vascular patency by regulating thrombus
formation and mediating its lysis. Burn injury triggers early fibrinolytic activation and a pro- and anti-inflammatory
imbalance. A higher degree of fibrinolytic activity has been documented with increasing burn size and depth, followed
by the development of fibrinolytic inhibition, which intensifies with increasing time to hospital admission. Increased
thrombogenesis and fibrinolytic activity are observed throughout the inpatient treatment of burn patients, as elevated
concentrations of plasmin-o,-antiplasmin, D-dimers and fibrin monomers have been detected during this period.
It has been hypothesised that patients with burn injuries may exhibit three early fibrinolytic phenotypes, which may
be associated with mortality to varying degrees. These include: hypofibrinolytic or fibrinolytic shutdown, normal or
physiological, and hyperfibrinolytic. Secondary hyperfibrinolysis and pro- and anti-inflammatory imbalance ty-
pically occur in the early stages of severe burns, and both are closely associated with a poor prognosis. This process
is accompanied by a rapid increase in D-dimer levels, a decrease in fibrinogen (consumption coagulopathy) and
prolonged thrombin time. Burn-induced coagulopathy and DIC are independent pathologies. Sepsis-induced DIC is
the most common challenge in the differential diagnosis of patients with burns and usually manifests 5— 10 days after
severe burn injury. DIC is divided into two distinct categories: compensated latent and uncompensated overt one.
Keywords: burn disease; coagulopathy; fibrinolysis; fibrinogen/fibrin degradation products; disseminated intra-
vascular coagulation, diagnostic criteria

Introduction

In cases of severe, extensive burns, the compensatory
hemocoagulation mechanisms are disrupted, triggering pro-
cesses of microcoagulation, and hemostasis disorders follow
the pattern of disseminated intravascular coagulation (DIC
syndrome), defined as a condition in which the vascular
endothelium, blood and its components lose the ability to
compensate for and restore the hemostatic response to injury,
leading to multiple organ dysfunction as a result of throm-
bosis and hemorrhage.

Evidence collection

Literary sources were included in the study if they: 1) were
published in Ukrainian, English or Chinese; 2) reported hemo-
coagulation disorders associated with burn disease and its com-

plications; 3) provided information on the prevalence of coagu-
lopathy in thermal burns and 4) used an observational study
design (cohort or cross-sectional). The search for scientific
literature was conducted using the CrossRef, Scopus, Google
Scholar, Mesh and PubMed databases, covering the period
from 2016 to 2026. A retrospective literature review was con-
ducted using a spatial-vector descriptive model, supplemented
by a manual selection of the articles cited therein. A total of 36
contemporary sources published within the last 10 years were
selected, of which 88.9 % were published within the last 5 years.

Evidence synthesis

The fibrinolytic system plays an important role in main-
taining vascular patency by controlling thrombus formation
and mediating its lysis [1].
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The process of fibrinolysis is divided into two types:
primary, or physiological, localised (the normal process that
lyses a thrombus following vascular healing) and secondary,
or pathological, generalised (the cleavage of clots resul-
ting from pathological disorders, the action of medicinal
products, etc.). Secondary hyperfibrinolysis and pro-/an-
ti-inflammatory imbalance usually occur in the early stages
of severe burns, and both are associated with a poor pro-
gnosis [2].

Early changes in fibrinolysis are of great importance
for patients with severe burn injury [3]. Burn injury may
be unique in this respect, as there is a strong correlation
between the severity of lesions and the incidence of abnormal
fibrinolysis. The activation of fibrinolysis may be associated
with systemic inflammatory responses following burn injury,
and establishing the relation between them should be pro-
mising and significant. Burn injury causes early fibrinolytic
activation and a pro-/anti-inflammatory imbalance (within
the first 24 hours following severe burns). A higher degree of
fibrinolytic activity has been documented with an increase
in the size and depth of the burn and the subsequent de-
velopment of fibrinolytic inhibition, which intensifies with
increasing time to hospital admission [1, 4—7].

In burn injury, tissue plasminogen activator (the primary
activator of fibrinolysis) increases in parallel with plasmino-
gen activator inhibitor-1 (PAI-1). Plasminogen concentra-
tions decrease, reflecting plasmin activation. Concurrently
with increased plasmin formation, the concentration of the
main plasmin inhibitor (o,-antiplasmin) decreases, as it
forms complexes with plasmin to inactivate it [5].

Anticoagulant activity mediated by antithrombin and
protein C is reduced in all patients with burn disease. It is
believed that hyperfibrinolysis and systemic coagulopathy in
patients with traumatic shock occur through the activation of
protein C by thrombomodulin, characterised by a significant
increase in soluble thrombomodulin in blood plasma and a
decrease in protein C on the first day following mechanical
trauma. However, it has been established that in patients
with severe burns, thromomodulin levels remain within the
normal range 12—24 hours after exposure to the thermal
factor. This may indicate differences in the pathophysiolo-
gical mechanism of fibrinolytic pathway activation in patients
with burns and mechanical trauma, and the process of fib-
rinolytic system activation may differ at the pathophysiolo-
gical level [4, 5].

An increase in thrombus formation and fibrinolytic
activity is observed throughout the inpatient treatment of
individuals with burns, as elevated concentrations of plas-
min-a,-antiplasmin, D-dimers (DDi) and fibrin monomers
have been detected during this period. It appears that these
processes alter the microstructure of the clot, leading to the
formation of a weaker fibrin clot [8—10].

Patients with severe burns are considered a priori to be
hyperfibrinolytic, given the elevated levels of tissue-type plas-
minogen activator on the first day following the burn. How-
ever, the initial activation of fibrinolysis is counterbalanced
by a sustained increase in PAI-1 levels. Similar changes occur
in patients with severe trauma and sepsis. It is believed that
the rise in PAI-1 levels is an acute-phase response to both the
trauma itself and the formation and deposition of fibrin [5].

Given the early activation of both pro- and antifib-
rinolytic mechanisms at the onset of the post-burn period,
patients may develop specific fibrinolytic morphophysiolo-
gical characteristics that may influence the outcome of the
pathological condition. It has been hypothesised that patients
with burn injuries can exhibit three early fibrinolytic phe-
notypes, which may be associated with mortality to varying
degrees. These include: hypofibrinolytic or fibrinolytic shut-
down (SD), normal or physiological, and hyperfibrinolytic
(HF) [1, 6, 11, 12]. Different forms of coagulopathy with
specific fibrinolytic phenotypes reflect differences in vascular
permeability, endothelial activation and the development of
tissue hypoperfusion [3].

Upon admission, HF can be identified within 1—2 hours
of injury, whilst the delayed SD phenotype within 4 hours of
the burn using thromboelastography [6].

On admission, 30.4 % of patients had the SD pheno-
type, 60.0 % had the physiological phenotype and 9.6 %
had the HF phenotype. Patients with maladaptive SD or
HF phenotypes were approximately 20 % more likely to
have a larger total body surface area (TBSA) burn than those
with the physiological phenotype (p = 0.047). Burns > 20 %
TBSA were detected in a higher proportion of patients with
pathological fibrinolysis (a combination of HF and SD) than
burns covering a smaller area (54.8 versus 31.5 %; p = 0.01)
[1,6,12].

An increase in the proportion of SD and a decrease in
the percentage of the HF phenotype were observed during
the first few hours following the burns. It was suggested that
the development of the SD phenotype may be associated with
tissue reperfusion during resuscitation following burn injury.
Although SD at admission was not associated with increased
mortality, delayed SD at 4 hours or later was characterised by
an approximately eight-fold increase in mortality, regardless
of the HF phenotype at admission [1].

The percentage of patients with the HF phenotype who
survived decreased over time, whereas in those with SD it
increased [1, 6].

Some patients have a greater innate resistance to tissue
plasminogen activator. This may provide some protection
against heart failure during the early post-burn period, but
may also contribute to the development of delayed SD [6].
Following burn injury, a maladaptive fibrinolytic phenotype
was associated with elevated levels of interleukins 6 and 10,
as well as with mortality [12]. An increase in the international
normalised ratio is observed in both hypofibrinolytic and
hyperfibrinolytic phenotypes [1, 6].

The urokinase-type plasminogen activator receptor
(uPAR) is a single-chain glycoprotein that binds to the
cell membrane via a C-terminal glycosylphosphatidylino-
sitol moiety. uPAR plays a significant role in fibrinolysis,
where it helps regulate thrombus lysis; it is also crucial for
maintaining normal blood flow and preventing excessive
thrombus formation [13]. The urokinase receptor system
is a key regulator of the interaction between inflammation,
coagulation and fibrinolysis. uPAR and its ligand, namely
urokinase-activated plasminogen (uPA), form a cell-sur-
face-integrated multimolecular complex that performs pleio-
tropic functions (the ability to influence several physiological
processes or phenotypic traits, often unrelated to one an-
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other), thereby influencing the development of inflamma-
tory, immune, coagulation and fibrinolytic reactions. uPAR
is predominantly expressed in immune cells and is released
from the cell surface via inflammatory stimulation to form
soluble uPAR (suPAR), which can mediate similar processes
by competing with uPAR for its ligand. The concentration
of suPAR depends on the level of immune system activation
and is currently recognised as a stable marker of immune
activation and cellular inflammation [2, 13].

The soluble urokinase-type plasminogen activator re-
ceptor is involved in fibrinolysis and inflammation. suPAR is
a non-specific marker of inflammation that reflects the level
of immune system activation. Circulating suPAR levels cor-
related significantly with fibrinolytic activity, D-dimers, uPA,
pro- and anti-inflammatory cytokines, the tumor necrosis
factor o/interleukin-10 ratio, and platelet activation. The
level of suPAR in the blood 48 hours after a burn is a valid
prognostic biomarker for patients with severe burns. Acti-
vated platelets and their released products can significantly
induce uPAR expression on the endothelial surface and serve
as a source of suPAR in plasma. Megakaryocytes also express
uPAR [2].

The uPA-uPAR system mediates the extrinsic fibrinolytic
pathway. uPAR has no catalytic effect, but acts as a factor in
localising plasminogen and uPA on the cell surface, thereby
increasing the local concentration of the enzyme. The cata-
Iytic efficiency of uPA bound to uPAR is significantly higher
than that of soluble uPA. Under the influence of proteases
and inflammation, uPAR is cleaved from the cell surface,
forming suPAR, which partially or significantly inhibits the
binding of uPA to uPAR. In this case, suPAR acts as a com-
petitive soluble receptor, attenuating the role of uPA as a
cell-surface-bound plasminogen activator. DDi levels may
reflect the extent of secondary hyperfibrinolysis. D-dimers
are negatively correlated with suPAR, low levels of which in
the blood may reflect secondary hyperfibrinolysis.

Burn injury can trigger the proliferation of immature
myeloid cells in the bone marrow. Gr-1+ immature myeloid
cells in the bone marrow are responsible for an increase in
suPAR levels. However, severe burn injury can also lead to
myelosuppression [2].

Secondary hyperfibrinolysis and pro- and anti-inflam-
matory imbalance typically occur in the early stages of severe
burns, and both are closely associated with a poor prognosis.
This process is accompanied by a sharp increase in D-dimer
levels, a decrease in fibrinogen (consumptive coagulopathy)
and prolonged thrombin time [2, 6].

Thromboelastography allows for the real-time assessment
of whole blood coagulation function, including fibrinolysis,
and offers an advantage over other tests in evaluating the
balance between coagulation and fibrinolysis. A state of hy-
percoagulation and increased fibrinolysis is identified within
the first 7 days following burn injuries using viscoelastic tes-
ting, which is not detected by standard coagulation tests.
The identification and potential modification of fibrinolysis
phenotypes based on early thromboelastographic monitoring
may be useful in the management of patients with thermal
injuries [1]. When used in combination with traditional co-
agulation markers, viscoelastic hemostatic tests enable more
effective identification of specific coagulation phenotypes.

These early changes reflect the evolving balance between
profibrinolytic and antifibrinolytic mechanisms [6, 7, 11].

Elevated levels of DDi have been documented, reflecting
the breakdown of fibrin or fibrinogen. Excessive activation of
coagulation, combined with relatively suppressed fibrinolysis,
leads to diffuse fibrin deposition, resulting in multiple organ
dysfunction syndrome. Higher levels of fibrinolytic activation
are associated with an increase in burn extent, multiple organ
dysfunction syndrome and death [1, 6].

Trigger factors for burns showed a significant correlation
with D-dimer levels, which were higher in cases of flame
burns. Elevated DDi may reflect more extensive tissue de-
struction and more significant endothelial and microvascular
damage, particularly in electrical and blast-related mecha-
nisms, which are known to cause marked coagulation activa-
tion that is disproportionate to the obvious skin damage [14].

D-dimers are specific degradation products of fibrin,
which form part of a thrombus. They are formed during
the lysis of a blood clot under the influence of plasmin and
non-specific fibrinolytics. The concentration of DDi in
blood serum is proportional to the activity of fibrinolysis and
the amount of fibrin being broken down. D-dimer is the most
important marker of active thrombus lysis. Coagulopathy was
frequently observed in patients with extensive burns, charac-
terised by a significant increase in D-dimer levels during the
first 28 days following the burn [1, 15].

Elevated DDi levels confirm the presence of early acti-
vation of the coagulation and fibrinolytic systems in patients
with burns, highlighting its potential role as a biomarker of
the systemic pathophysiological response following thermal
injury [16]. Hypoxia-induced procoagulant signalling and
hemolysis-related depletion of nitric oxide may enhance
thrombin generation and fibrin turnover, thereby increasing
blood D-dimer levels. However, early burn-induced coagu-
lopathy (BIC) is heterogeneous, and the elevation in DDi
may be influenced by several variables, both burn-related and
non-burn-related [14].

In the early stages, D-dimer levels in adult patients with
severe burns were mostly above the upper limit of normal,
reflecting early activation of coagulation and fibrinolysis
pathways caused by tissue damage and systemic inflamma-
tion during the acute phase of burn injury, particularly during
the first 48 hours following the burn [4, 14, 17].

Although numerous studies have shown that D-dimer
levels were elevated in burn patients after hospitalisation,
given the local tissue damage and severe inflammatory re-
sponse following burns, increased DDi is not specific and
may be due to excessive fibrin clot formation, whereas local
fibrin degradation leads to elevated levels of fibrinogen/fibrin
degradation products (FDPs) [18].

The results of the current correlation analysis showed that
increased D-dimer is dependent on various variables associ-
ated with venous thromboembolism; however, the association
with these variables is primarily a marker of underlying sys-
temic damage rather than a direct cause. The red blood cell
distribution width and the coefficient of variation, which
characterise the degree of anisocytosis, are accompanied
by a greater increase in these parameters in the group with
elevated D-dimer than in the group with normal D-dimer
levels [14].
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Elevated D-dimer reflects systemic inflammatory and co-
agulation responses involving hematological, immunological
and organ dysfunction in acute burn injury [16].

In the group with increased D-dimer levels, a higher
white blood cell count was observed compared to the group
with normal D-dimer content (p = 0.023), further confir-
ming the link between hypercoagulation and systemic in-
flammatory response. Based on correlation analysis, it was
hypothesised that elevated D-dimer may be associated with
impaired immune regulation and systemic organ dysfunction
following acute burn injury. Increased DDi inversely cor-
related with burn-related anaemia (hemoglobin, red blood
cell count and hematocrit; r = —0.552). In line with the
negative correlation coefficients, hemoglobin, red blood cell
count and hematocrit levels showed a tendency to decrease
with increasing D-dimer. Higher DDi in acute burn injury
correlates with a state of immune dysregulation [14]. Acti-
vation of the coagulation cascade is almost always present in
infections, and the body’s systemic inflammatory response
is indicated by elevated levels of D-dimer in the plasma [16].
The percentage of basophils showed a general upward trend
alongside rising DDi, and also demonstrated a significant
positive correlation (r = 0.688) between the two. Conversely,
the percentage of immunoglobulins and absolute immuno-
globulin showed a gradual downward trend alongside rising
D-dimer levels, which is also confirmed by a negative cor-
relation coefficient for both parameters (r = —0.472 and
r = —0.497, respectively), confirming the state of impaired
immune regulation following burn injury [14].

Elevated DDi correlates with liver and kidney dysfunc-
tion after burn injury. Based on correlation analysis, liver
function parameters, including aspartate aminotransferase
and alanine aminotransferase, showed a very significant
positive correlation (r = 0.725 and r = 0.711, respectively;
p = 0.001) with D-dimer levels. A trend towards lower as-
partate aminotransferase and alanine aminotransferase was
observed from the group with lower DDi to the group with
higher D-dimer. This may indicate liver dysfunction follow-
ing burn injury. Urea also showed a tendency to increase
with rising D-dimer, with the lowest levels in the group with
D-dimer of 500—1000 ng/ml and the highest in the group
with DDi > 10,000 ng/ml [14].

Fibrinogen/fibrin degradation products and D-dimers
are commonly used clinical markers for assessing fibrinolytic
activity. Levels of both FDP and D-dimer were significantly
elevated in patients with severe burns during the shock phase,
with higher values in the group of deceased patients, although
this was not statistically significant (p > 0.05) [18].

FDPs are formed as a result of fibrinogen degradation,
and elevated levels indicate increased fibrinolysis. Fibrino-
gen/fibrin degradation products are fragments of the fibrino-
gen protein formed during its degradation by the enzyme
plasmin. They are markers of fibrinolysis (the dissolution
of blood clots) and increase during active blood clotting.
Elevated FDP is used to confirm the presence of DIC [16].
An increase in the mean level of fibrin degradation products
is also proportional to the severity of the burn (4.83, 8.12
and 15.48 pg/ml for mild, moderate and severe burns, re-
spectively). During the first two weeks following the burn,
only 7 % of patients had a minimal increase in FDP (mean

6.77 £ 0.07 pg/ml), whilst 93 % had levels at least four times
higher than their maximum normal concentration (mean
41.33 £ 4.7 ng/ml) [19]. PAF is currently included in modern
diagnostic criteria for DIC, as it not only indicates active
fibrinolysis but also generally characterises the state of co-
agulation or fibrin formation [16, 19].

BIC and DIC are distinct pathologies. BIC encompasses
trauma-induced DIC and secondary coagulopathy caused
by anaemia, hemodilution, hypothermia and acidosis, i.e. it
shares common features with the consequences of mecha-
nical trauma and sepsis, such as activation of coagulation,
reduced levels of anticoagulants and inhibition of fibrinolysis,
making it indistinguishable from DIC. Severe BIC may pro-
gress to trauma-induced disseminated intravascular coagula-
tion [20]. Burns covering more than 6 % TBSA usually cause
systemic hypercoagulation, whereas severe burns covering
more than 40 % TBSA predominantly cause consumption
coagulopathy [8, 9].

All forms of DIC share common characteristics. Firstly,
in most cases of DIC, thrombosis and bleeding coexist.
Secondly, DIC is a dynamic process. Thirdly, damage to
endothelial cells and activation of the systemic coagulation
system form the basis of DIC. Fourthly, DIC is a triggering
factor for multiple organ dysfunction syndrome [21].

DIC is a clinical and laboratory syndrome characterised
by uncontrolled activation of intravascular blood coagu-
lation, leading to a loss of normal hemostatic localisation,
with a concomitant increased risk of microvascular and mac-
rovascular thrombosis. A prolonged state of consumption and
demand for coagulation resources is accompanied by DIC,
which is very common in patients receiving infusion therapy,
with hypothermia, hypoperfusion, acidosis and activation of
the inflammatory cascade. Activation of the coagulation pro-
cess leads to the formation of thrombin and fibrin, causing
thrombosis of small and medium-sized vessels, consumption
coagulopathy and organ dysfunction [5, 22, 23].

Over the years, many different terms have been used to
describe coagulopathy in patients with severe burns. One of
these is “systemic hypercoagulable state in burn patients”,
which is characterised by elevated levels of activated factor
VII, the thrombin-antithrombin complex, PDF and PAI-1,
combined with reduced levels of antithrombin and other
natural anticoagulants [5].

Burn-related blood clotting abnormalities develop im-
mediately following a burn injury or upon admission to the
emergency department [23, 24].

The key laboratory indicators of intravascular activation
of the hemostatic system and the development of DIC are
thrombocytopenia and intravascular platelet aggregation, a
decrease in antithrombin III levels, and an increase in ac-
tivated partial thromboplastin time (aPTT). A decrease in
aPTT 1-2 days after a burn in patients with a thermal injury
index exceeding 90 may indicate the onset of the first phase
of DIC, whilst aPTT elevated 3—5 days after thermal injury
indicates an increased risk of bleeding, which may be fatal
in patients with extensive burns, particularly those requiring
surgical intervention [5, 22, 23, 25]. A reduction in plasma
recalcification time 1—2 days after a burn injury demon-
strates excessive hemostatic activity. A decrease in antithrom-
bin III levels was observed in 70 % of patients during the first
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3 days following the burn. This led to an intensification of the
coagulation cascade, increasing the risk of venous thrombosis
to 30 %. Accelerated blood clotting is observed within 1—2
days, and on days 3—4, consumption coagulopathy develops.
Microthrombus formation and microcirculatory obstruc-
tion can develop throughout the circulatory system, predo-
minantly in target organs (shock organs) — the brain, heart,
lungs, kidneys, liver, gastrointestinal tract, etc. [21, 24, 25].

Sepsis-induced DIC is the most common challenge in
the differential diagnosis of patients with burns and usually
manifests 5—10 days after severe burn injury. Clinical symp-
toms are mild in the early stages and gradually progress in the
middle and late stages [21]. DIC is characterised by abdo-
minal distension, tachypnoea, vasomotor signs of hypoten-
sion and neurological deficits [26, 27]. Some clinical mani-
festations observed in patients with burns and DIC include
thrombophlebitis (occurring in unusual locations), acute
respiratory distress syndrome, acute kidney injury (decreased
kidney function), central nervous system disorders (loss of
consciousness and seizures), as well as a grey discolouration
of the fingertips, toes or earlobes, and skin infarction and
necrosis [23, 25].

Currently, most authors explicitly refer to “disseminated
intravascular coagulopathy in burns” based on the typical
hematological changes observed in DIC, in accordance with
the more stringent criteria for it [5, 23].

The risk of developing DIC correlates directly with the
severity and extent of burns [25]. Results from individual
studies have shown that 30 % of patients with a TBSA > 25 %
developed overt DIC within the first 24 hours of burn injury,
with DIC occurring in 53.3 % of those who did not survive,
compared to 6.7 % of survivors [5, 20].

DIC syndrome in severe burns is virtually identical to
that seen in patients with sepsis, characterised by intravas-
cular activation of coagulation and antifibrinolytic path-
ways, consumption of clotting factors, and depletion of co-
agulation-regulating proteins, leading to widespread fibrin
deposition in the microvasculature [23, 28]. Increased con-
sumption (depletion) of coagulation factors in DIC leads to
their deficiency. Consumption coagulopathy results in the
formation of microclots, which exacerbates tissue hypoper-
fusion and leads to organ failure [21, 28].

Coagulation disorders in patients with severe burns were
most pronounced after one week; they may be caused by
extensive burn injury (TBSA), excessive fluid therapy and
sepsis, and may subsequently progress to DIC and even lead
to death [20, 29].

Confirmed DIC syndrome is defined as a condition in
which the vascular endothelium, blood and its components
lose the ability to compensate for and restore homeostasis in
response to injury, leading to multiple organ dysfunction as
a result of thrombosis and hemorrhage [23].

DIC syndrome is divided into two distinct categories:
compensated latent DIC and uncompensated overt DIC
[30, 31]. Subclinical DIC (hypercoagulation, hypo-/hy-
perfibrinolysis) is a common occurrence in patients with
burn injuries, and its severity increases exponentially with
the severity of lesion. Presenting DIC occurs particularly
frequently in critically ill patients with third-degree burns
and extensive TBSA [19, 25, 30].

The use of different diagnostic criteria for DIC in patients
with severe burns has resulted in a wide range of estimates of
its occurrence (from 0.09 to 91.1 %) [5, 8, 9, 23, 24].

There are several diagnostic criteria for sepsis-associated
DIC, including the standards of the Japanese Association for
Acute Medicine (JAAM), the sepsis-induced coagulopathy
(SIC) criteria, the International Society on Thrombosis and
Haemostasis (ISTH) guidelines for overt DIC, and the Ja-
panese Society on Thrombosis and Haemostasis criteria for
DIC |21, 31, 32].

The ISTH criteria is a scoring system for diagnosing overt
DIC. They analyse four parameters: platelets, D-dimers,
prothrombin time and fibrinogen; the scores can be easily
calculated using an online calculator. A total score of > 5
points confirms the syndrome, whilst < 5 points indicates
subclinical DIC. The ISTH criteria are most widely used to
diagnose the uncompensated phase, i.e. overt DIC syndrome
[21, 31-33].

The JAAM acute-phase criteria are used to diagnose the
compensated phase of DIC. Three parameters are assessed
(platelet count, fibrinogen/fibrin degradation products or
D-dimers, and prothrombin index). A score of 3 is required
to confirm DIC. All global coagulation tests, the criteria for
systemic inflammatory response syndrome adopted in the
JAAM standards, and their cut-off values were validated in
parallel using scores on the Sequential Organ Failure Assess-
ment and mortality rates. Patients with DIC had consistently
higher Sequential Organ Failure Assessment scores during
the first week following injury. The diagnostic threshold for
compensated DIC according to the JAAM system was signi-
ficantly higher than that of the other two [20, 31, 34].

A new assessment system known as SIC has now been
proposed for the diagnosis of early sepsis-induced disse-
minated intravascular coagulation. The diagnostic and pro-
gnostic value of antithrombin was analysed.

The JAAM DIC criteria showed the highest rate of its
diagnosis, whilst the risk of mortality in patients with SIC
demonstrated a proportional increase with higher scores on
the ISTH scale and the Chinese DIC assessment system.
Low antithrombin activity (< 70 %) in patients with sepsis
following a diagnosis of SIC predicted a very high 28-day
mortality rate, almost twice that of the group with normal
antithrombin activity (> 70 %). A trend towards reduced
antithrombin activity following clinical interventions cor-
related with increased mortality. Adding antithrombin to
the SIC scoring system may enhance its prognostic value
[35, 36]. The reported incidence of SIC was approximately
60 % in patients with sepsis, which is twice that seen in cases
of overt DIC. SIC had previously been diagnosed in almost
all patients with overt DIC. The reported mortality rate for
SIC was > 30 %. Stratification of patients and their inclusion
based on the presence of coagulopathy should be a manda-
tory requirement for any clinical trial targeting the coagu-
lation system in sepsis. Early and simple diagnosis of DIC
using a tool such as the SIC scoring system will allow for the
adequate stratification of patients with sepsis according to the
presence of coagulopathy and their subsequent appropriate
inclusion in future clinical trials [32, 34].

In sepsis post burn injury, the progression of coagulo-
pathy to DIC is associated with a poor prognosis [23]. Burn
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patients with overt disseminated intravascular coagulation
are at greater risk of developing organ failure and increased
mortality. Early testing for blood coagulation may be useful
for diagnosing and monitoring the progression of hemostatic
disorders following severe burns, and the judicious use of
blood products can help to prevent this [1, 6, 20, 29].

Other types of hemocoagulation disorders associated with
burn injury will be discussed in Part 3 of this article.
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Kpaseup O.B., €xanos B.B., CeaiHkiH B.A., lhoweHko 0. O., [MuamnnerHko O.B., 3iHeHko M.B.
AHIMPOBChKA AEPXXQABH MEANYHNV YHIBEPCUTET, M. AHIMPO, YkpQiHa

Po3naaAM reMoKoaryasLii npu onikoein XxBopoo6i (orasa). YactnHa 1

Pe3tome. Akmyaavnicme. TIpy TSXKUX TOLMIMPEHNX OITIKaX BUHU-
Ka€ 3puB KOMIIEHCATOPHUX TeMOKOAryJISILIiHHUX MeXaHi3MiB, sIKi
3aIyCKaroTh MPOIIECH MiKPO3TOPTaHHS KPOBI, a pO3JTIaay TeMOCTazy
nepediraloTh 3a TUIIOM JIMCEMiHOBAHOTO BHYTPIITHBOCYIMHHOTO
3roptaHHs KpoBi (JIB3). 36ip dokasie. PerpocniekTrBHMIT BinOip
JIiTepaTypy TPOBEICHO 3 BUKOPUCTAHHSIM ITPOCTOPOBO-BEKTOPHOT
OIKMCOBOI MOJIEJ, JOTIOBHEHOI pyYHUM BHUOOPOM CTaTeii, Ha SIKi
OyJI0 HagaHO MOCWIaHHS. 3arajoM o0paHo 36 CydacHMX [IKeper,
ormy0iKOBaHUX MPOTATOM ocTaHHiX 10 pokiB, 3 akux 88,9 % — 3a
ocTaHHi 5 pokiB. Cunmes dokazie. PiOpUHOJIITUYHA cCUCTEMA Billi-
Tpa€ BaXJIMBY POJIb Y MiATPUMAHHI TPOXiTHOCTI CYTWH, KOHTPOJTIO-
FOUM YTBOPEHHSI TPOMOY i1 OITocepeaKoByIouH ioro misuc. OmikoBa
TpaBMa BUKJIMKA€E paHHIO DiOPUHOJITUYHY aKTUBALIilO Ta MPo-/
npoTU3anajbHUil nucdanaHc. byno 3a10KyMEHTOBaHO BUILUIA
CTyMiHb (hiOPUHOTITUIHOT AKTUBHOCTI 3i 30UIBIIIEHHSIM PO3Mipy
i TIMOMHU OINKY ¥ MOJAJBIIUM PO3BUTKOM (DiOPMHOIITUIHOTO
iHTriOyBaHHSI, 110 MOCUJIIOETHCS 3i 3POCTAaHHSIM Yacy 10 MOMEHTY
rocritanizatii. [TocuneHHst TpoMO0yTBOpeHHs Ta HiOpUHOMITUY-
HOI aKTUBHOCTI CITOCTEPITAETHCS MPOTSITOM YChOTO CTAIliOHAPHOTO
JIIKyBaHHSI KOMOYCTiOJIOTIYHMX MALiEHTIB, OCKIJIBKM 3a 1Ieil yac
BUSIBJIEHO MiABUIIEHHSI KOHLIEHTPALlii J1a3MiHYy-0l,-aHTUTLIa3MiHY,

D-numepiB i pioprHOBOro MoHoMepy. BucyHyTo rinote3y, 1o nari-
€HTHU 3 OIiKOBOIO TPABMOIO MOXYTb IEMOHCTPYBATU TPU paHHi i-
OPUHOMITUYHI (DEHOTUITH, PI3HOO MipOTO TIOB’SI3aHi 31 CMEPTHICTIO.
Jlo HUX HaylexaTh: rinodiopuHOMTUYHIIT 00 HiIOPUHOTITUIHOTO
BUMKHEHHSI, HOpMaJibHUIi abo (iziosoriuHuii i rinepdiopruHoIIi-
TUYHUI. BropuHHuUii rinepgioprHoIi3 Ta npo-/nporusanaibHuii
nyrcOanaHC 3a3BUYail BAHUKAIOTh HA paHHIN cTamii TSOKKMX OITi-
KiB, i 0OMIBa TiCHO MOB’sI3aHi 3 TTOoraHUM mporHo3oM. Lleit mpo-
1IeC CyMPOBOIKYETHCS Pi3KUM IiABUILEHHSIM piBHiB D-1uMepis,
3HUXKEHHSIM (hiOpUHOTEHY (KOaryJionarisi CIIOKMBaHHS) Ta I10-
JIOBXXEHHSIM TPOMOiHOBOTO yacy. OriK-iHIyKoBaHa KoaryJomnarist
ta JIB3-cuHapom € He3anexxHUMU naTojorissMu. CipuynHeHU
cernicucoM JIB3-cuHApOM € HalMOIIMPEHIILIO0 ITPobIeMolo aude-
PeHLiaTbHO-1iarHOCTUYHOTO MPOLIECY B MALlIEHTIB 3 OMiKaMu, 1110
3a3BUYail TIPOSIBISIETHCST Yepe3 S— 10 qHIB TCIIsT TSKKOTO OITiKOBOTO
ypaxeHHs. [1B3-cuHapoM MOAiIsSoTh HA ABi OKpeMi KaTeropii:
KOMIIEHCOBAaHUI HESBHUI Ta HEKOMIIEHCOBAHUI IBHUIA.
KirouoBi ciioBa: onikosa xBopo0a; Koarysomnaris; ¢hiOpruHOIIi3;
MPOAYKTU paerpanaiii GiopuHoreny/diopuHy; cuHIApPOM
NUCEeMiHOBAHOTO BHYTPIIIHbOCYAMHHOTO 3TOPTaHHS KPOBI;
KpUTEpii 1iarHOCTUKU
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